wO 2012/036809 A1 I I0E VYO0 00 0RO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

YT A 0

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

22 March 2012 (22.03.2012) WO 2012/036809 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
GO6F 1/26 (2006.01) H02J 7/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) Tnt tional Application Number- AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(@) Enternational ApplicaGon Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
RENESEOLEOHAIGS DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
10 August 2011 (10.08.2011) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
- . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Publication Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(30) Priority Data: ZW.

12/883,237 16 September 2010 (16.09.2010) UsS

(84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated Siates except US): MO- kind of regional protection available): ARIPO (BW, GH,
TOROLA MOBILITY, INC. [US/US]; 600 North US GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
Highway 45, Libertyville, Illinois 60048 (US). ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,

60060 (US). GUPTA, Sanjay [US/US]; 9565 Nicklaus él;/{; ]1:/1[{]3’ g/[?{P;I(llEgFS’I\]? J”’F]gF:FE}?’ CL €M, GA, GN, GQ,
Lane, Lakewood, Illinois 60014 (US). NASIR, Irfan T T ’

[CA/US]; 6000 Lucerne Lane, Lake in the Hllls, Illinois  Published:

60156 (US).

(74) Agents: WATANABE, Hisashi, David et al.; 600 North
US Highway 45, Libertyville, Illinois 60048 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): BOURQUE, Fran-
cis, P. [FR/US]; 1213 Darnell Drive, Mundelein, Illinois

—  with international search report (Art. 21(3))

(54) Title: METHOD AND APPARATUS FOR CONTROLLING A SMART PHONE CHARGER

200

220 26
Vaus
240
215 b3 230
AC/DC POWER | R1S—234 c
AC CONVERTER | |REGULATOR| [ 32 0 CglgLACL)L 210
REF VOLTAGE "~ | ELECTRONIC
VOLTAGE [ | COMPARATOR p DEVICE
242
4
1 ) €
Ro3-236 o
SWITCH ACCESSORY -3
DETECTION RESISTOR GND
244

(57) Abstract: A method for controlling a charger (220) to charge a power source of an electronic device (210) includes connect-
ing the charger (220) and the electronic device (210) and determining whether the power source of the electronic device (210) is
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METHOD AND APPARATUS FOR CONTROLLING A SMART PHONE CHARGER

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to smart phone chargers and more

particularly to a method and apparatus for controlling smart phone chargers.

BACKGROUND

[0002] Electronic devices such as mobile phones, personal digital assistants (PDAs),
laptops, etc., include an internal power source such as a battery to provide power for
various operations of the electronic device. However, the battery of the electronic

device requires charging from an external source such as an alternating current (AC)

source.

[0003] In general, the electronic device is connected to the AC source through a
charger. The charger converts the power from the AC source to a power form suitable
for charging the battery of the electronic device. However, it is highly energy
inefficient to have the electronic device connected to the charger all the time.
Situation such as charging the electronic device throughout the night or keeping the
charger active when no device is connected results in a great amount of power loss
due to the voltage conversion and regulation processes on both the electronic device
and the charger. Therefore, power can be better managed by controlling the charging

of the battery of the electronic device.

[0004] Accordingly, there is a need for method and apparatus for controlling a smart

phone charger.

BRIEF DESCRIPTION OF THE FIGURES

[0005] The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to
further illustrate embodiments of concepts that include the claimed invention, and

explain various principles and advantages of those embodiments.
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[0006] FIG. 1 is a block diagram of a charging system in accordance with some

embodiments.

[0007] FIG. 2 illustrates a schematic of a charging system in accordance with some

embodiments.

[0008] FIG. 3 illustrates a flow diagram describing a method for controlling a smart

phone charger in accordance with some embodiments.

[0009] FIG. 4 illustrates a flow diagram describing a method for charging in the

charging system of FIG. 1 in accordance with some embodiments.

[0010] FIG. 5 is a block diagram illustrating an embodiment of an electronic device

employed in the charging system of FIG. 1.

[0011] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to
other elements to help to improve understanding of embodiments of the present

invention.

[0012] The apparatus and method components have been represented where
appropriate by conventional symbols in the drawings, showing only those specific
details that are pertinent to understanding the embodiments of the present invention so
as not to obscure the disclosure with details that will be readily apparent to those of

ordinary skill in the art having the benefit of the description herein.
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DETAILED DESCRIPTION
[0013] A method and apparatus for controlling a charger to charge a power source of
an electronic device is described herein. The method includes connecting the charger
and the electronic device and determining, by the electronic device, whether the
power source of the electronic device, for example, a battery embedded in the
electronic device, is to be charged. The method further includes, the electronic device,
sending a first control signal to the charger to enable charging of the power source of
the electronic device in response to determining that the power source is to be charged
and sending a second control signal to the charger to disable charging of the power
source of the electronic device in response to determining that the power source is not
to be charged.
[0014] Referring to the figures, FIG. 1 is a block diagram of a charging system 100 in
accordance with some embodiments. The charging system 100 includes an electronic
device, such as a mobile phone 110 connected to a charger, such as a smart phone
charger 120. The charging system 100 is not limited to a mobile phone 110 connected
to a smart phone charger 120 but may also include, other electronic devices such as
mobile radios, mobile stations, subscriber units, access terminals, mobile devices,
digital cameras, portable computing devices, laptops, two-way radios, cellular phones,
Personal Digital Assistants (PDAs), pagers, remote control devices, broadband
equipments such as, set top boxes and digital video recorders, or any other device

having an in built power source capable of being charged by a charger device.

[0015] Referring to FIG. 1, the mobile phone 110 includes a casing 112 enclosing
different units of the mobile phone 110, such as, a display area 114, a keypad 116, and
a socket 118 for receiving a connector 126 from the smart phone charger 120. The
casing 112 may also support and/or enclose other units such as a microphone, a
speaker, a camera, a processor, a memory, a power source, for example, a battery to
supply power for the various operations of the mobile phone 110, an accelerometer, a
vibration device, etc., of the mobile phone 110. The casing 112 may also include other
units that are not mentioned here, however, that are required for performing various
operations of the mobile phone 110. The details of the various units of the mobile

phone 110 are explained with reference to FIG. 5.
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[0016] Returning to FIG. 1, the smart phone charger 120 includes a plug 122 for
connecting to an external power supply such as, AC mains and a cable 124 with a
connector 126 for connecting to the mobile phone 110. The smart phone charger 120
charges power source, for example, a battery present in the mobile phone 110 through
the cable 124 and the connector 126. The connector 126 may include, but not limited
to, charging pads, barrel connectors, universal serial bus (USB) connectors, such as
standard A, standard B, mini A, mini B, micro A, or micro B connectors, proprietary
power connectors, and other types of connectors commonly known or used to connect
a charger, such as the smart phone charger 120 to the mobile phone 110. The
connector 126 includes a plurality of pins having contact with the socket 118 in the
mobile phone 110. In one example, when the connector 126 is a USB connector, the
plurality of pins include an identification (ID) connection pin, a data positive (D+)
connection pin, a data negative (D-) connection pin and a voltage bus (Viys)

connection pin.

[0017] The various types of connectors, such as USB connectors, are already known
in the art. In order to maintain the simplicity of the specification, their detailed

description is not provided herewith.

[0018] The charging system 100 illustrates a smart phone charger 120 connected to a
mobile phone 110 through a USB connector 126 for ease of illustration. However, the
teachings of the present invention may be applied to other types of charging systems
including a different type of charger connected to any mobile phone through any other

type of connector.

[0019] Referring to FIG. 1, in accordance with some embodiments, when the mobile
phone 110 determines that the power source, for example, the battery of the mobile
phone 110 needs charging it sends a first control signal to the smart phone charger
120 via the ID connection pin to enable charging of the power source. On the other
hand, when the mobile phone 110 determines that the power source does not need
charging it sends a second control signal to the smart phone charger 120 via the ID

connection pin to disable charging of the power source.

[0020] FIG. 2 illustrates a schematic 200 of a charging system 100, as shown in FIG.

1, in accordance with some embodiments. The schematic 200 illustrates an electronic

4
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device 210 and the various components of the charger device 220 in accordance with
some embodiments of the present invention. The charger device 220 is shown
connected to a power generator 215 providing an alternating current (AC) signal on
one side and to the electronic device 210 on the other side. The charger device 220 is
connected to the electronic device 210 through a connection port 246 having a
plurality of connection lines, for example, a power line or Vgys pin 240, an
identification line or ID pin 242, and a ground line or GND pin 244. The power
generator 215 is coupled to the power line 240 of the connection port 246. The
connection port 246 refers to the connector 126 shown in FIG. 1. Referring back to
FIG. 2, the main function of the charger device 220 is to convert the AC current from
the power generator 215 to a direct current (DC) signal, thereby charging a power
source, for example, a battery (not shown) of the electronic device 210. The power
generator 215 may provide, for example, a 110V/60HZ AC supply or a 230V/S0HZ
AC supply.

[0021] Returning to FIG. 2, the charger device 220 includes a switch 222 coupled to
the power generator 215. The switch 222 is capable of operating in a first state or a
closed position and a second state or an open position in order to enable or disable
power provided to the connection port 246. The charger device 220 further includes
an AC/DC converter 226 for converting the AC from the power generator 215 to a
DC signal, and a power regulator 228 for regulating the DC signal output from the
AC/DC convertor 226. The charger device 220 further includes resistors R1 234 and
R2 236 connected to the output of the power regulator 228. The resistors R1 234 and
R2 236 are also connected to the Vgys pin 240. The resistors R1 234 and R2 236
provide a reference voltage 232 based on a voltage drop across R2 236. In one
example, when the switch is in the closed position, the reference voltage 232 may be
the voltage drop across R2 236 based on the voltage output from the power regulator
228. In another example, when the switch is in the open position the reference voltage
232 may be the voltage drop across R2 236 based on a voltage provided by the

clectronic device 210 on the Vpus pin 240.

[0022] Referring to the schematic 200, the charger device 220 includes a voltage

comparator 230 for comparing the reference voltage 232 with a voltage level on the
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ID pin 242 and generating an output based on the comparison, wherein the generated
output controls the state (open or closed positions) of the switch 222 through a control
logic line 244. Referring to the voltage comparator 230, the voltage level on the ID
pin 242 is based on a control signal sent by the electronic device 210. In particular,
the electronic device 210 controls the state of the switch 222 by sending a control
signal via ID pin 242, thereby, controlling the charging of the power source of the
electronic device 210. In accordance with some embodiments, the electronic device
210 determines whether the power source of the electronic device 210 requires
charging. If the power source requires charging, the electronic device 210 sends a first
control signal providing a first voltage level on the ID pin 242 and if the power source
does not require charging, the electronic device 210 sends a second control signal
providing a second voltage level on the ID pin 242. In one example, when the voltage
level of the control signal provided by the electronic device 210 at the ID pin 242 is a
less than the reference voltage level 232, the voltage comparator 230 closes the switch
222 to enable power provided to the connection port 246. In another example, when
the voltage level of the control signal provided by the electronic device 210 at the ID
pin 242 is greater than the reference voltage level 232, the voltage comparator 230

opens the switch 222 to disable power provided to the connection port 246,.

[0023] The charger device 220 further includes an accessory detection resistor 238.
The accessory detection resistor 238 enables the electronic device 210 to determine a
type of charger device 220, for example, mid-rate charger, fast-rate charger, vehicle
power adapter, or the like, connected to the electronic device 210. The operation of
the electronic device 210 and the charger device 220 are explained with reference to

FIGs 3 and 4 below.

[0024] FIG. 3 illustrates a flow diagram describing a method 300 performed by an
electronic device 210 for controlling a charger device 220 in accordance with some
embodiments. In one embodiment, the method 300 is performed by the mobile phone
110 to control the operations of a smart phone charger 120. The method 300 starts 302
with connecting the electronic device 210 to the charger device 220, wherein the
charger device 220 is further connected to a power generator 215 as shown in FIG. 2.

Also, it is assumed that, the electronic device 210 requires a minimum amount of
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power or energy to perform the method 300. In one embodiment, if the power source,
for example, the battery of the electronic device 210 is completely dead i.e., the
electronic device 210 is totally switched off, the charger device 220 initially supplies
a power to the electronic device 210 in order to enable the electronic device 210 to
perform the method 300. After receiving a small amount of power from the charger

device 220, the electronic device 210 proceeds with performing the method 300.

[0025] Referring back to FIG. 3, in the method 300, the electronic device 210
determines 304 whether a power source, for example, the battery of the electronic
device 210 requires charging. The determination 304 may be based on at least one of
a power source charge level i.e., a power level of the battery, a power source charge
cycle i.e., the time duration to charge the battery to its fullest capacity, a power source
discharge cycle i.e., the time duration to exhaust the battery power to a minimum
value, associated with the electronic device 210. Further, the determination 304 may
also be based on an usage pattern, for example, wake-up time, travelling time, a
number of voice calls, frequency of short messaging (SMS), etc, a power availability
pattern, for example, the power required when a user of the electronic device 210 is at
home, work, gym, car, etc, or a power consumption prediction of at least one
customized application i.e., charging the battery based on power consumed by
applications such as calendar or scheduler, audio or video conference calls, etc,

associated with the electronic device 210.

[0026] Returning to the method 300, upon determining 304 that the power source
requires charging, the electronic device 210 sends 306 a first control signal to the
charger device 220 to enable charging of the power source. The first control signal
provides a first voltage level on the ID pin 242 and causes the voltage comparator 230
to close the switch 222. The closed position of the switch 222 provides a power path
from the power generator 215 to the power line Vpus 240 of the connection port 246

to start the charging of the power source of the electronic device.

[0027] On the other hand, upon determining 304 that the power source does not
require charging, the electronic device 210 sends 308 a second control signal to the
charger device 220 to disable charging of the power source. The second control signal

provides a second voltage level on the ID pin 242 and causes the voltage comparator
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230 to open the switch 222. The open position of the switch 222 removes the power
path from the power generator 215 to the power line Vgus 240 of the connection port
246 to stop the charging of the power source of the electronic device 210. The
electronic device 210 continues to perform the method 300 until the charger device
220 is disconnected from the power generator 215 or the electronic device is

disconnected from the charger device 220.

[0028] In one embodiment, the electronic device 210 may be triggered remotely by
another electronic device in order to send a control signal to the charger device 220.
In one example, the electronic device 210 may be a home cordless telephone
connected to a charger and may be controlled by a mobile phone remotely. The
mobile phone may call or send a message to the home cordless telephone, which in
turn sends a control signal to the charger to enable or disable the charging by the
charger. Thus, the control of charging of the power source of the electronic device

210 may also be performed remotely.

[0029] FIG. 4 illustrates a flow diagram describing a method 400 performed by a
charger device 220 for charging a power source of an electronic device 210 in
accordance with some embodiments. In one embodiment, the method 400 is
performed by the smart phone charger 120 for charging a power source of the mobile
phone 110. The method 400 begins with the step of connecting 402 the charger device
220 to the electronic device 210. The charger device 220 may be manually connected
to the electronic device 210 by a user of the electronic device 210. Upon connecting
402, the charger device 220 may detect the presence of the electronic device 210.
After the connection 402, the charger device 220 receives 404 a control signal from
the electronic device 210. In accordance with one embodiment, the charger device
220 may detect the connection with the electronic device 210 upon receiving the
control signal. The control signal is provided by the electronic device 210 on the ID
pin 242 (as shown in FIG. 2) of the connection port 246 (as shown in FIG. 2). Upon
receiving 404 the control signal, the charger device 220 determines 406 whether the
voltage level of the control signal is less than or equal to a reference voltage level. If
the voltage level of the control signal is less than or equal to the reference voltage

level , the charger device 220 operates a switch 222 (as shown in FIG. 2) of the
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charger device 220 in a first state in order to start 408 charging the power source of
the electronic device 210. In one embodiment, if the switch 222 is already in the first
state i.e. the power source of the electronic device is already being charged and the
voltage level of the control signal is less than or equal to a reference voltage level,
then the charger device 220 continues 408 to charge the power source of the

electronic device 210.

[0030] On the other hand, if the voltage level of the control signal is not less than or
equal to the reference voltage level or in other words if the voltage level of the control
signal is greater than the reference voltage level, the charger device 220 operates the
switch 222 (as shown in FIG. 2) of the charger device 220 in a second state in order to
stop 410 charging the power source of the electronic device 210. In another
embodiment, if the switch 222 is already in the second state i.e. the power source of
the electronic device is already not being charged and the voltage level of the control
signal is greater than the reference voltage level then the charger device 220 continues

410 with not charging the power source of the electronic device 210.

[0031] The charger device 220 continues with steps 404 through 410 of the method
400 until the charger device 220 is disconnected from the power generator 215 or

until the charger device 220 is disconnected from the electronic device 210.

[0032] FIG. 5 is a block diagram of an electronic device 500 illustrating the internal
components according to one embodiment. The electronic device 500 can be the
mobile phone 110 in the charging system 100. The electronic device 500 includes a
processor 505, a transceiver 510 including a transmitter circuitry 515 and a receiver
circuitry 520, an antenna 525, a memory 530 for storing operating instructions that are
executed by the processor 505, a communication interface 535, and a battery or power
source 540 supplying power for the operation of the electronic device 500. The
electronic device 500 further includes user interface modules such as a display 545, a
keyboard or keypad 550, a microphone 555, a speaker 560, a camera unit 565, an
accelerometer 570, and a vibration device 575. Although not shown, the
communication device 500 also can include an antenna switch, duplexer, circulator, or
other highly isolative means (not shown) for intermittently providing radio signals

from the transmitter circuitry 515 to the antenna 525 and from the antenna 525 to the

10
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receiver circuitry 520. The communication device 500 is an integrated unit containing
at least all the clements depicted in FIG. 5, as well as any other elements necessary for
the communication device 500 to perform its particular electronic function.
Alternatively, communication device 500 can comprise a collection of appropriately
interconnected units or devices, wherein such units or devices perform functions that
are equivalent to the functions performed by the elements of the communication
device 500.

[0033] The processor 505 includes one or more microprocessors, microcontrollers,
DSPs (digital signal processors), state machines, logic circuitry, or any other device or
devices that process information based on operational or programming instructions.
Such operational or programming instructions are stored in the memory 530. The
memory 530 can be an IC (integrated circuit) memory chip containing any form of
RAM (random-access memory) or ROM (read-only memory), a floppy disk, a CD-
ROM (compact disk read-only memory), a hard disk drive, a DVD (digital video disc),
a flash memory card, external subscriber identity module (SIM) card or any other
medium for storing digital information. One of ordinary skill in the art will recognize
that when the processor 505 has one or more of its functions performed by a state
machine or logic circuitry, the memory 530 containing the corresponding operational
instructions can be embedded within the state machine or logic circuitry. The
operations performed by the processor 505 and the other elements of the electronic

device 500 are described above with reference to FIG. 3.

[0034] The transmitter circuitry 515 and the receiver circuitry 520 enable the
electronic device 500 to communicate radio signals to and acquire signals from an
infrastructure device such as, a base station. In this regard, the transmitter circuitry
515 and the receiver circuitry 520 include appropriate, conventional circuitry to
enable digital or analog transmissions over a wireless communication channel. The
implementations of the transmitter circuitry 515 and the receiver circuitry 520 depend
on the implementation of the electronic device 500. For example, the transmitter
circuitry 515 and the receiver circuitry 520 can be implemented as an appropriate
wireless modem, or as conventional transmitting and receiving components of two-

way wireless communication devices. In the event that the transmitter circuitry 515

10
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and the receiver circuitry 520 are implemented as a wireless modem, the modem can
be internal to the electronic device 500 or insertable into the electronic device 500
(e.g., embodied in a wireless radio frequency (RF) modem implemented on a Personal
Computer Memory Card International Association (PCMCIA) card or a universal
serial bus (USB) card). For a wireless communication device, the transmitter circuitry
515 and the receiver circuitry 520 are implemented as part of the wireless device
hardware and software architecture in accordance with known techniques. One of
ordinary skill in the art will recognize that most, if not all, of the functions of the
transmitter circuitry 515 and/or the receiver circuitry 520 can be implemented in a
processor, such as the processor 505. However, the processor 505, the transmitter
circuitry 515, and the receiver circuitry 520 have been artificially partitioned herein to

facilitate a better understanding.

[0035] The receiver circuitry 520 is capable of receiving radio frequency (RF) signals
from at least one frequency band and optionally multiple frequency bands, when, for
example, the communications with a proximate device are in a frequency band other
than that of the system communications. The transceiver 510 includes one set of
transmitter circuitry 515. The antenna 525 comprises any known or developed
structure for radiating and receiving electromagnetic energy in the frequency range
containing the wireless carrier frequencies. The communication interface 535 uses
transceiver 510 to enable the electronic device 500 to communicate with other devices

and/or systems.

[0036] As illustrated in FIG. 5, the power source, for example, the battery 540
supplies power for performing various operations of the electronic device. The battery
may include rechargeable batteries such as, Lithium Ion batteries, Lithium Polymer
batteries, Nickel Cadmium batteries, Nickel Meta Hydride batteries, and the like. The
battery 540 can be charged by an AC current source by manually connecting the
mobile device 110 to the AC current source through a charger 120. The battery 540 is
connected to the processor 505 so that the processor can monitor a power level of the
battery and accordingly generate some control signals. The control signals are sent by
the electronic device 500 to the charger 120 to enable or disable charging of the

battery 540.

11
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[0037] The electronic device 500 includes input devices such as the keypad 550 for
entering the phone number of the called party, typing text messages, emails, instant
messages, entering address information, and the like, the microphone 555 to input
voice data from a user of the electronic device, an accelerometer 570 for user interface
control, for example, presenting landscape or portrait views of the electronic device’s

screen to the user, based on the way the electronic device 500 is being held.

[0038] The electronic device 500 also includes output devices such as, the display
545 for displaying the output resulting from various operations of the electronic
device 500. The display 545 may include, such as but not limited to, a graphical
display, a touch-sensitive display capable of detecting/sensing an input from the user
when the user touches some of the displayed data, and the like. The electronic device
500 further includes the speaker 560 to output audio signals such as, voice signals or
music, to the user and the vibration device 575 for generating vibrations to indicate
the user regarding a call or a message received. The electronic device 500 also

includes imaging devices such as, the camera unit 565 for capturing images.

[0039] Advantages of the various embodiments include: efficiently managing power
resources by controlling an operation of a smart phone charger connected to a mobile
phone, wherein the operation of the smart phone charger is controlled by the mobile
phone based on a battery status, usage patterns, etc., associated with the mobile phone.
The present method avoids wastage of power in situations such as overnight charging
of a mobile phone, keeping the smart phone charger active when no mobile phone is

connected to it, etc,.

[0040] In the foregoing specification, specific embodiments have been described.
However, one of ordinary skill in the art appreciates that various modifications and
changes may be made without departing from the scope of the invention as set forth in
the claims below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modifications are intended to be

included within the scope of present teachings.

[0041] The benefits, advantages, solutions to problems, and any element(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not

to be construed as a critical, required, or essential features or elements of any or all

12
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the claims. The invention is defined solely by the appended claims including any
amendments made during the pendency of this application and all equivalents of those

claims as issued.

[0042] Moreover in this document, relational terms such as first and second, top and
bottom, and the like may be used solely to distinguish one entity or action from
another entity or action without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The terms "comprises,"

99 e LR INT3

"comprising,” “has”, “having,” “includes”, “including,

29 < 2 <

contains”, “containing” or
any other variation thereof, are intended to cover a non-exclusive inclusion, such that
a process, method, article, or apparatus that comprises, has, includes, contains a list of
elements does not include only those elements but may include other elements not
expressly listed or inherent to such process, method, article, or apparatus. An element
proceeded by “comprises ...a”, “has ...a”, “includes ...a”, “contains ...a” does not,
without more constraints, preclude the existence of additional identical elements in
the process, method, article, or apparatus that comprises, has, includes, contains the

19

element. The terms “a” and “an” are defined as one or more unless explicitly stated
otherwise herein. The terms “substantially”, “essentially”, “approximately”, “about”
or any other version thercof, are defined as being close to as understood by one of
ordinary skill in the art, and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within 1%
and in another embodiment within 0.5%. The term “coupled” as used herein is
defined as connected, although not necessarily directly and not necessarily

mechanically. A device or structure that is “configured” in a certain way is configured

in at least that way, but may also be configured in ways that are not listed.

[0043] It will be appreciated that some embodiments may be comprised of one or
more generic or specialized processors (or “processing devices”) such as
microprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored program instructions (including
both software and firmware) that control the one or more processors to implement, in
conjunction with certain non-processor circuits, some, most, or all of the functions of

the method and/or apparatus described herein. Alternatively, some or all functions

13
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could be implemented by a state machine that has no stored program instructions, or
in one or more application specific integrated circuits (ASICs), in which each function
or some combinations of certain of the functions are implemented as custom logic. Of

course, a combination of the two approaches could be used.

[0044] Moreover, an embodiment may be implemented as a computer-readable
storage medium having computer readable code stored thereon for programming a
computer (e.g., comprising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage mediums include, but
are not limited to, a hard disk, a CD-ROM, an optical storage device, a magnetic
storage device, a ROM (Read Only Memory), a PROM (Programmable Read Only
Memory), an EPROM (Erasable Programmable Read Only Memory), an EEPROM
(Electrically Erasable Programmable Read Only Memory) and a Flash memory.
Further, it is expected that one of ordinary skill, notwithstanding possibly significant
effort and many design choices motivated by, for example, available time, current
technology, and economic considerations, when guided by the concepts and principles
disclosed herein will be readily capable of generating such software instructions and

programs and ICs with minimal experimentation.

[0045] The Abstract of the Disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the claims. In
addition, in the foregoing Detailed Description, it may be seen that various features
are grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an intention
that the claimed embodiments require more features than are expressly recited in ecach
claim. Rather, as the following claims reflect, inventive subject matter lies in less than
all features of a single disclosed embodiment. Thus the following claims are hereby
incorporated into the Detailed Description, with each claim standing on its own as a

separately claimed subject matter.
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Claims

We claim:

1. A method of an electronic device for controlling a charger, the electronic
device including a power source, the method comprising:

connecting the charger and the electronic device;

determining whether the power source of the electronic device is to be
charged;

sending a first control signal to the charger to enable charging of the power
source of the electronic device in response to determining that the power source is to
be charged; and

sending a second control signal to the charger to disable charging of the power
source of the electronic device in response to determining that the power source is not

to be charged.

2. The method of claim 1, wherein determining includes:
determining at least one of:

a power source charge level,
a power source charge cycle,
a power source discharge cycle,
an usage pattern,
a power availability pattern, or
a power consumption prediction of at least one customized application,

associated with the electronic device.

3. The method of claim 1, wherein connecting the charger and the electronic
device includes using an universal serial bus (USB) connector to connect the charger
and the electronic device, wherein the USB connector includes a plurality of

connection pins.
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4. The method of claim 3, wherein the plurality of connection pins include at
least one of:
an identification (ID) connection pin, a data positive (D+) connection pin, a

data negative (D-) connection pin, or a voltage bus (Vyys) connection pin.

5
5. The method of claim 4, wherein sending the first control signal includes
providing a first voltage level on the ID connection pin to start the charging of the
power source of the electronic device.
10 6. The method of claim 4, wherein sending the second control signal includes

providing a second voltage level on the ID connection pin to stop the charging of the

power source of the electronic device.
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7. A method of a charger for charging a power source of an electronic device, the
method comprising:

connecting the charger and the electronic device;

receiving a control signal from the electronic device; and

enabling or disabling power to the power source of the electronic device based

on the received control signal.

8. The method of claim 7, wherein enabling power to the power source of the
electronic device includes:

operating a switch of the charger in a first state to start charging the power
source of the electronic device in response to determining that the received control

signal includes a first voltage level.

9. The method of claim 7, wherein disabling power to the power source of the
electronic device includes:

operating a switch of the charger in a second state to stop charging the power
source of the electronic device in response to determining that the received control

signal includes a second voltage level.

10.  The method of claim 7, wherein connecting the charger and the electronic
device includes using an universal serial bus (USB) connector to connect the charger
to the electronic device, wherein the USB connector includes a plurality of connection

pins.

11 The method of claim 10, wherein the plurality of connection pins include at
least one of:
an identification (ID) connection pin, a data positive (D+) connection pin, a

data negative (D-) connection pin, or a voltage bus (Vis) connection pin.
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12. The method of claim 11, further comprising:
receiving the control signal from the electronic device via the ID connection

pin of the USB connector.
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13. A charger for charging a power source of an electronic device, the charger
comprising:

a connection port including at least one power line and an identification line;

a power generator coupled to the at least one power line of the connection
port;

a switch coupled to the power generator, the switch enabling or disabling
power provided to the connection port; and

a voltage comparator connected to the identification line, the voltage
comparator determining whether to cause the switch to enable or disable power
provided to the connection port based on a control signal provided by the electronic

device at the identification line.

14.  The charger of claim 13, wherein the control signal is based on at least one of:
a power source charge level,
a power source charge cycle,
a power source discharge cycle,
an usage pattern,
a power availability pattern, or
a power consumption prediction of at least one customized application,

associated with the electronic device.

15. The charger of claim 13, wherein the connection port comprises:
an universal serial bus (USB) connector including a plurality of connection

pins.

16.  The charger of claim 15, wherein the plurality of connection pins include at
least one of:
an identification (ID) connection pin, a data positive (D+) connection pin, a

data negative (D-) connection pin, or a voltage bus (Vyys) connection pin.
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17. The charger of claim 13, wherein the voltage comparator:

compares a voltage level of the control signal provided by the electronic
device at the identification line with a reference voltage level; and

controls the switch through a control logic line, to enable or disable power

provided to the connection port, based on the comparison.

18. The charger of claim 17, wherein the voltage comparator:

closes the switch to enable power provided to the connection port, when the
voltage level of the control signal provided by the electronic device at the
identification line is a less than the reference voltage level; and

opens the switch to disable power provided to the connection port, when the
voltage level of the control signal provided by the electronic device at the

identification line is greater than the reference voltage level.

19. The charger of claim 13, further comprising:
an accessory detection resistor for enabling the electronic device to detect a

type of charger connected to the electronic device.

20.  The charger of claim 13, wherein the electronic device includes at least one of
a two-way radio, a mobile phone, a cellular phone, a Personal Digital Assistant (PDA),

a laptop, or a pager.
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